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The asymmetric unit of the title compound, (C15H25N2O2)- 
[FeCLt], contains a tetrachloridoferrate(III) anion and a 
oxymatrinium cation [oxymatrine is (4i?,7a5',13ai?,13bi?,- 
13c5)-dodecahydro-l//,5//,10//-dipyrido[2,l-/:3',2',l'-y][l,6]- 
naphthyridin-lO-one 4-oxide]. The conformation of oxyma- 
trine is similar to that of matrine with one ring having a half- 
chair conformation, while the others have chair conforma- 
tions. Chiral chains of cations along the c axis are formed by 
O— H- ■ O hydrogen bonds. 

Related literature 

For related structures, see: Chen et al. (2011); Jin et al. (2005, 
2009); Zhang et al. (2003). For hydrogen-bond motifs, see: 
Bernstein et al. (1995). For the biological activity of oxyma- 
trine, see: Song et al. (2006); Wang et al. (2005); Xiang et al. 
(2002); Zhang et al. (2001, 2009); Sun et al. (2008). Oxymatrine 
is an alkaloid extracted from the Chinese herb Sophora 
alopecuraides L, see: Lai et al. (2003). For the preparation and 
studies of related salts, see: Mao et al (2008); Li (2006). 




Experimental 

Crystal data 

(Cl5H25N202)[FeCl4] 

M, = 463.02 
Orthorhombic, F2{2{1^ 
a = 7.7919 (4) A 
b = 11.9518 (6) A 
c = 21.1315 (10) A 



V = 1967.92 (17) A' 
Z = 4 

Mo Ka radiation 
jLt = 1.32 mm^' 
T = 173 K 

0.45 X 0.26 X 0.25 mm 



Data collection 

Brulcer SMART 1000 CCD 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Sheldrick, 2004) 
T^„ = 0.588, r„„„ = 0.734 

Refinement 

R[F^ > 2a{F^)] = 0.026 

wR(F^) = 0.061 

5 = 1.03 

4267 reflections 

218 parameters 

H-atom parameters constrained 



Table 1 

Hydrogen-bond geometry (A, °). 



9963 measured reflections 
4267 independent reflections 
3812 reflections with / > 2a(I) 
Ri„, = 0.020 



Ap„„, = 0.31 e A"^ 

Ap„i„ = -0.28 e A"^ 

Absolute structure: Flack (1983), 

1787 Friedel pairs 
Flack parameter: 0.006 (14) 
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D-H- - A 


02-H2-01' 


0.84 


1.76 


2.5935 (19) 


171 


Symmetry code: ( 


i)x+l,y. z- 









Data collection: SMART (Bruker, 2001); cell refinement: SAINT- 
Plus (Bruker, 2003); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXTL (Sheldrick, 2008); program(s) used to 
refine structure: SHELXTL; molecular graphics: SHELXTL; soft- 
ware used to prepare material for publication: SHELXTL. 

The authors are grateful to Guangzhou University. 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: MW2043). 
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Comment 

Oxymatrine is an alkaloid extracted from the Chinese herb Sophora alopecuraides L (Lai et al, 2003). It has been reported 
that oxymatrine plays important roles as an anti-arrhythmic, in immunity regulation, as an anti-tumor agent among other 
applications (Song et al, 2006). It is extensively used in China for treatment of viral hepatitis, cancer, cardiac diseases (such 
as viral myocarditis), and skin diseases (such as psoriasis and eczema) (Wang et al, 2005). A mechanistic study showed 
that oxymatrine could inhibit apoptotic cell death in hepatocytes (Xiang et al, 2002) as well as scavenge hydroxyradicals 
and influence ion channels of cardiomyocytes (Sun et al, 2008). The synthesis of similar compounds has been reported 
(hnetal, 2005). 

The asymmetric unit of (I) is illustrated in Fig. 1. The geometry of the [FeCl4]" ion compares favorably with that reported 
previously (Zhang et al, 2003). In the oxymatrinium cation (oxygen 02 is protonated) (Fig. 1), the D ring (containing atom 
C15) has a half-chair conformation while the other rings adopt chair forms. The cations are linked via O — H - 0 hydrogen 
bonds forming a zigzag chain motif (Fig. 2, Table 1). 

Experimental 

A mixture of FeCl3.6H20 (0.135 g, 0.5 mmol) and oxymatrine (0.132 g, 0.5 mmol) dissolved in ethanol (20 ml) was 
refluxed with stirring. A light-yellow precipitate appeared after a few minutes and an aqueous HCl solution (1 M) was 
added drop-wise until the solution became clear. After standing for two days yellow prismatic crystals were observed which 
were immediately recovered by filtration and copiously washed with methanol. Yellow single crystals of the title compound 
suitable for X-ray structure determination were recrystallized from ethanol by slow evaporation of the solvents at room 
temperature over several days. 

Refinement 

All H atoms were placed in calculated positions and allowed ride on their parent atoms at distances of 0. 84 A (O — H), 0.99 
A (methylene) and 1.00 A (methyne), and constrained to ride on their parent atoms with (7iso(H) =1.5 times U^qiO) and 
1.2 times Ugn (C-methylene and C-methyne), respectively. 



Figures 




Fig. 1 . The asymmetric unit of (I) with atom labels and 50% probability displacement ellips- 
oids. 
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Fig. 2. Part of the packing of (I) showing the chiral chain running along the c axis. Hydro- 
gen bonds are depicted as dashed lines. H atoms not involved in these interactions have been 
omitted. 



Oxymatrinium tetrachloridoferrate(lll) 

Crystal data 

(Cl5H25N202)[FeCl4] 
Mr = 463.02 
Orthorhombic, _P2i2i2i 
Hall symbol: P 2ac 2ab 
a = 7.7919 (4) A 
fe= 11.9518 (6) A 
c = 21.1315 (10) A 
V= 1967.92 (17) A^ 
Z = 4 



F(000) = 956 

Dx= 1.563 Mgm"^ 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 6437 reflections 

6 = 2.6-27.1° 

|i = 1.32 mm ' 

T= 173 K 

Prism, yellow 

0.45 X 0.26 X 0.25 mm 



Data collection 



Bruker SMART 1000 CCD 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

CO scans 

Absorption correction: multi-scan 
{SADABS; Sheldrick, 2004) 
r,„i„ = 0.588, rn,ax = 0.734 
9963 measured reflections 



4267 independent reflections 

3812 reflections with / > 2o(I) 
Ri„t = 0.020 



h = -9->9 

yt = -7^15 
/ = -23->27 



Refinement 
Refinement on 
Least-squares matrix: full 
R[F^ > 2a{F^)] = 0.026 

wR(F^) = 0.061 

S= 1.03 
4267 reflections 
218 parameters 
0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[o\Fo^) + (0.0334^)^] 
where ^ = (^"0^ + 2^-0^)73 

(A/0)^a^ = 0.001 
Apmax = 0.31 e A"^ 
Apmin = -0.28 e A"^ 

Absolute structure: Flack (1983), 1787 Friedel pairs 
Flack parameter: 0.006 (14) 
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Special details 

Geometry. All e.s.d's (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d. 's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on F^, convention- 
al /{-factors R are based on F, with F set to zero for negative f". The threshold expression of > a(i^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of refiections for refinement, /{-factors based on are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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Atomic displacement parameters (A^) 
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Geometric parameters (A, °) 

Fel— C14 2.1874(6) C8— H8A 0.9900 

Fel— CI2 2.1942(7) C8— H8B 0.9900 
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Cj — MD 


1 AAAA 


CI J — Ul 


1 T /I O 

l.z45 (3) 


p/; P7 


1 

I.JJJ ) 


pic MIA 


1 l^C C2\ 


C6 — H6 


1.0000 


N16 — C17 


1.478 (3) 


C7 — C8 


1.533 (3) 


C17 — H17A 


0.9900 


C7 — CU 


1.546 (3) 


C17 — H17B 


0.9900 


C7 — H7 


1.0000 


02 — YO. 


0.8400 


C8 — C9 


1.518 (4) 






d4 — ^rei — Clz 


1 AO T7 

lUo.3 / (3J 


C / — Co — i\X>a 


1 An "J 

loy.j 


r^\A T7«.1 

d4 — ^^el — CU 


1 AO /I C 

1Uo.4D (ij 


MoA — L-o — ^rlOD 


1 m n 

lo/.y 


/^n T7rt.i t^ii 
Clz — ^rei — Cli 


111 nf\ ^1\ 
ill, /k) {5} 


CIO — cy — Co 


1 1 A T 
110./ (Z) 


C14 — rel — Cll 


1 AA Tl /">\ 

luy.zi [I) 


/"^ 1 A f^C\ un A 

c 1 0 — cy — Hy A 


1 An c 

ioy.5 


Clz — ^rel — Cll 


1 AA /I O /"TA 
lUy.40 (J) 


f^c\ Tun A 

cs — cy — ^HyA 


1 An c 

ioy.3 


Cii — ^rel — Cll 


1 AO 

lUo.jj (ij 


CIO — cy — iVja 


1 An c 

loy.D 


rv) Ml r^o 
Uz — JN 1 — Cz 


1 AO AA /I <"\ 

luy.uy (ij ) 


Co — cy — ^riyrs 


1 AO ^ 


Oz — JN 1 — ClU 


1 A A /I C\ 

lUV-DZ (ID) 


un A r^ct unD 

HyA — cy — Hyrj 


1 AO 1 


M 1 1 A 

Cz — JN 1 — ClU 


1 1 A CA /I C\ 

uu.jy (Id) 


s\ 1 — CIO — cy 


111 A A /^i n\ 
1 1 1.44 (1 /) 


Ml /^iC 

Uz — JN 1 — Co 


1 AT /I /l\ 

lU/.zo (14) 


Ml A XJl A A 

JN 1 — CIO — ^rllUA 


1 An '7 

loy.i 


Ml /^/; 
Cz — JN 1 — Co 


1 lU.io (1 /) 


/^n 1 A U1AA 

cy — C 1 U — H 1 UA 


1 An 1 


1 A M 1 /^/i 

ClU — JN 1 — Co 


1 AA AC /■ 1 /Z\ 

[{jy.yj (Id) 


M 1 1 A U 1 AD 

JN 1 — CIO — HlUrs 


1 An 1 

ioy.3 


N 1 — Cz — C3 


11AAC /l/IX 

110.95 (16) 


/~^n /"^ 1 A TU1 AD 

cy — CIO — HI OB 


109.3 


Ml XJ1 A 

JN 1 — Cz — ^rlzA 


1 An A 


XJl A A A XJl AD 

HlUA — CIO — HlUB 


1 AO A 

lOo.O 


r^'y /^"i Wi A 
C3 — Cz — Hz A 


1 An A 

iuy.4 


JN lo — Cll — Clz 


111 /I n\ 
111.55 (1 /) 


JN 1 — Cz — ^rlZD 


1 An A 


JN 1 0 — C 1 1 — C / 


1 AO IT / 1 
105.1 / (lo) 


f^'J /^O OO D 

Ci — Cz — xlZD 


1 An A 


Clz — Cll — C/ 


1 1 A iC^ /I 0\ 

llO.oj (lo) 


xlzA — Cz — tiZD 


1 AO A 

iOo.O 


Ml iC 1 XJl 1 

JN lo — Cll — ^rlll 


1 AO O 

lOo.o 


/^"i /^"j r^A 
Cz — Co — C4 


1 1 1 1 

111.3 (zj 


/"'IT XJ11 

C12 — Cll — rll 1 


1 AO O 


/"'I TLTI A 


109.4 


1 1 XJl 1 

C/ — Cll — Mil 


1 AO O 

108.8 


C4— C3— H3A 


109.4 


C13— C12— Cll 


109.82 (18) 


C2— C3— H3B 


109.4 


C13— C12— H12A 


109.7 


C4— C3— H3B 


109.4 


Cll— C12— H12A 


109.7 


H3A— C3— H3B 


108.0 


C13— C12— H12B 


109.7 


C3— C4— C5 


113.30(19) 


Cll— C12— H12B 


109.7 
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C3 — CA — H4A 
C5 — C4 — H4A 


108.9 
108.9 


H12A — C12 — H12B 
C14 — C13 — C12 


108.2 

108.42 (19) 


C3 — C4 — H4B 


108.9 


C14 — C13 — H13A 


110.0 


C5 — C4 — H4B 


108.9 


C12 — C13 — H13A 


110.0 


H4A — C4 — ^H4B 


107.7 


C14 — C13 — H13B 


110.0 


C6 — C5 — C4 


112.33 (17) 


C12 — C13 — H13B 


110.0 


C6 — C5 — C17 


112.53 (17) 


H13A — C13 — H13B 


108.4 


C4 — C5 — C17 


113.14(19) 


C15 — C14 — C13 


114.89(19) 


C6 — C5 — H5 


106.0 


C15 — C14 — H14A 


108.5 


C4 — C5 — H5 


106.0 


C13 — C14 — H14A 


108.5 


CI 7 — C5 — H5 


106.0 


C15 — C14 — H14B 


108.5 


C5 — C6 — Nl 


113.07 (17) 


C13 — C14 — H14B 


108.5 


C5 — C6 — C7 


112.02 (17) 


H14A — C14 — H14B 


107.5 


Nl — C6 — C7 


112.84 (18) 


01 — C15— N16 


120.96 (19) 


C5 — C6 — H6 


106.1 


01 — C15 — C14 


119.75 (19) 


Nl — C6 — H6 


106.1 


N16 — C15 — C14 


119.22 (19) 


C7 — C6 — H6 


106.1 


C15 — ^N16 — C17 


118.37 (17) 


C8 — C7 — C6 


110.00(17) 


C15— N16 — Cll 


124.78 (17) 


C8 — C7 — CU 


114.93 (19) 


C17 — ^N16 — Cll 


116.77 (15) 


C6 — C7 — Cll 


113.68 (17) 


N16 — C17 — C5 


111.93 (17) 


C8 — C7 — H7 


105.8 


N16 — C17 — H17A 


109.2 


r^n XTT 

Co — C? — H? 


1 AC O 

105.5 


C5 — CI? — H17A 


109.2 


1 — / — ^ri/ 


iUJ.o 


'\X\f, pi 7 T-T17R 

IN lO / xll /Jj 


1 00 9 


PQ PS P7 

v-o V / 


111 lf\(\SC\ 
iii./O v^oj 


P^ PI 7 m 7R 


1 00 9 


PQ PS MSA 




141 7 A PI 7 m 7R 


1 07 0 


l.^ / V^O XlO-rt- 




IN i — yjz, — nz 


1 00 s 


PQ PO TTRR 


100 % 






02 — ^Nl — C2 — C3 


59.1 (2) 


C2 — ^Nl — CIO — C9 


179.15 (19) 


CIO — ^Nl — C2 — C3 


179.66 (18) 


C6 — ^Nl — CIO — C9 


57.0 (2) 


C6 — ^Nl — C2 — C3 


-58.5 (2) 


C8 — C9 — CIO— Nl 


-58.5 (2) 


Nl — C2 — C3 — C4 


57.9 (2) 


C8 — C7 — Cll — ^N16 


179.53 (16) 


C2 — C3 — C4 — C5 


-52.4 (3) 


C6 — C7 — Cll— N16 


-52.5 (2) 


C3 — C4 — C5 — C6 


47.8 (2) 


C8 — C7 — Cll — C12 


57.1 (2) 


C3 — C4 — C5 — CI 7 


-81.0(2) 


C6 — C7 — Cll — C12 


-174.92 (18) 


C4 — C5 — C6 — ^Nl 


-48.8 (2) 


N16 — Cll — C12 — C13 


45.7 (2) 


CI 7 — C5 — C6 — Nl 


80.3 (2) 


C7 — Cll — C12 — C13 


166.21 (18) 


C4 — C5 — C6 — C7 


-177.63 (17) 


Cll — C12 — C13 — C14 


-64.4 (2) 


CI 7 — C5 — C6 — C7 


-48.6 (2) 


C12 — C13 — C14 — C15 


44.5 (3) 


02— Nl — C6 — C5 


-64.5 (2) 


C13 — C14 — C15 — 01 


170.62 (19) 


C2 — ^Nl — C6 — C5 


54.2 (2) 


C13 — C14 — C15 — ^N16 


-6.5 (3) 


CIO— Nl — C6 — C5 


176.50 (16) 


01 — C15— N16 — C17 


-14.0 (3) 


02 — ^Nl — C6 — C7 


63.9 (2) 


C14 — C15 — ^N16 — C17 


163.0 (2) 


C2— Nl — C6 — C7 


-177.34 (16) 


01 — C15 — ^N16 — Cll 


169.15 (18) 


CIO— Nl— C6 — C7 


-55.1(2) 


C14 — C15 — ^N16 — Cll 


-13.8 (3) 


C5— C6— C7— C8 


-177.77 (18) 


C12— Cll— N16— C15 


-6.8 (3) 


Nl— C6— C7— C8 


53.3 (2) 


C7— Cll— N16— C15 


-128.66 (19) 


C5— C6— C7— Cll 


51.7(2) 


C12— Cll— N16— C17 


176.39(17) 


Nl— C6— C7— Cll 


-77.2 (2) 


C7— Cll— N16— C17 


54.5 (2) 


C6— C7— C8— C9 


-53.7 (2) 


C15— N16— C17— C5 


129.11 (19) 
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Cll— C7— C8— C9 76.1 (2) 

C7— C8— C9— CIO 56.7 (2) 

02— Nl— CIO— C9 -60.6 (2) 



Cll— N16— C17— C5 -53.8(2) 
C6— C5— C17— N16 48.7 (2) 

C4— C5— C17— N16 177.31 (17) 



Hydrogen-bond geometry (A, °) 

D—n-A D— H n-A D-A D—U-A 

02— H2-01' 0.84 1.76 2.5935(19) 171 

Symmetry codes: (i) jiH-1, y, z. 
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